The introduction of reindeer to Brøggerhalvøya, Svalbard: grazing preference and effect on vegetation by Staaland, H. et al.
Paper presented at The First Arctic Ungulate Conference, 
Nuuk, Greenland, 3-8 September, 1991. 
The introduction of reindeer to Br0ggerhalv0ya, Svalbard: grazing pre-
ference and effect on vegetation 
H . Staaland, J. O. Scheie, F. A. Grondahl, E. Persen, A. B. Leifseth and 0 . Holand 
Department of Biology and Nature Conservation, Agricultural University of Norway, N-1432 As, Norway 
Abstract: In 1978 after about 100 years of absence, 15 Svalbard reindeer, Rangifer tarandus platyrhynchus were 
reintroduced to Br0ggerhalv0ya, a peninsula on the north-western coast of Svalbard. This stock had increased 
to about 200 animals in 1989. Studies of reindeer grazing behaviour were carried out in 1979-1980 and 1988¬
1989. Highly prefered lichen species such as Cetraria nivalis had almost completely disappeared by 1989, whe-
reas a less prefered species, Cetraria delisei, was still abundant. Year round dietary intake of grasses, lichens 
and herbs e.g. Oxyria digyna, had decreased by 1989, whereas that of mosses had increased. Essentially reinde-
er showed a more opportunistic grazing behaviour with more balanced utilization of all types of plant asso-
ciations in 1989. The grazing behaviour of the reindeer on Br0ggerhalv0ya is therefore similar to that obser-
ved for Svalbard reindeer in general. 
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Introduction 
Reindeer had been extinct on Brøggerhalvøya, a 
peninsula on the north-western coast of Sval-
bard, for about 100 years when 15 reindeer 
were reintroduced in 1978. By 1989 the popula-
tion had grown to about 200 animals utilizing 
approximately 60 km2, of potential grazing 
land. 
An initial study of grazing preference was car-
ried out in 1979-1980 (Holand et aL, 1981; Per-
sen et aL, 1983) followed by a comparative stu-
dy using the same techniques in 1988-89 
(Scheie and Grøndahl, 1990). The purpose of 
the present study was to describe possible 
changes in food and habitat preference of these 
reindeer after 10 years of increasing grazing 
pressure. 
Methods 
Habitat selection was studied by the pellet gro-
up technique (Rogers et aL9 1958; Punsvik et aL, 
1980 and Persen et aL9 1983). Ten transects 
with a combined length of ca. 14 km were loca-
lized to cover the most important plant associa-
tions on Brøggerhalvøya. At every 20 m along 
the transects plant associations was described 
for a one m 2 plot using the categories earlier 
described by Brattbakk and Senstad (1975), Figs. 
1-3. Plant coverage was estimated according to 
the Hult-Sernander scale (Rønning, 1976) and 
the one m 2 plot was then assumed to be repre-
sentative of plant associations along the last 20 
m of the transect. 
In 1980 summer and winter fecal droppings 
were counted in a 10 m wide belt along the 
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transects, but because of increasing amounts of 
feces, this belt was narrowed to 5 m in 1989. 
The same transects were used both years. Samp-
les of 10 summer and 10 winter pellet groups 
(ue. one defecation) were collected and dried to 
constant weight. These values were used to cal-
culate total amounts of feces per m 2 in different 
plant associations. 
By directly observing reindeer it was possible 
to estimate time spent grazing in different plant 
associations. Based on the percent of total graz-
ing time in each association (U), and the area 
percent of each association on Broggerhalvoya 
(A) grazing preference (PR) was estimated ac-
cording to Jacobs (1974) and Wright (1980): 
Eq.I. PR = log10(U/A) 
Fresh fecal samples were collected for botani-
cal composition analysis through the summers 
of 1980 and 1989. In 1980 single animals were 
observed until defecation and a single fresh fe-
cal sample (n=24) collected while in 1989 drop-
pings from 10 different animals were pooled 
(total of 13 pooled samples) for analysis. Winter 
samples were collected by pooling pellets from 
10 different defecations as was samples from 
May and October 1989. Microhistological ana-
lysis were carried out at the Composition Ana-
lysis Laboratory, Range Science Department, 
Colorado State University, USA (Hansen and 
Lucich, 1980). 
Results 
Distribution of feces 
In both 1980 and 1989 the large accumulation 
of winter and summer feces were found in 
moss-tundra and on moraine ridges dominated 
by lichens, but by the later date fecal distribu-
tion had changed (Winter X 2 = 1337, p< 0.001; 
summer X2=1510, p<0.001) and deposits had 
increased substantially in most other associa-
tions (Fig. 1). 
Grazing preference 
Calculations of a grazing preference index (Eq. 
1) indicates several shifts in grazing preference 
from 1980 to 1989 (Fig. 2): Dryadetum associa-
tions changing from negative preference to neu-
tral, mosstundra dominated by Tomenthypnum 
nitens from negative to positive, reduced positi-
ve preference for Equisetum fields, Deschampsia 
fields changed from slightly positive to negati-
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Fig. 1. Comparison of fecal distribution in different 
plant associations in 1980 and 1989 
g/1000m2 ± S . D . DRY = Community domi-
nated by Dryas octopelata and Cassiope tetrago-
na (Dryadion); SAXIF-A-B-C Community 
of Saxifraga oppositifolium and Cetraria delisei 
with plant coverage of > 50 %, 10-50 % and 
< 10 %; LUZ - Luzula field; MOSST-
1 = Moss-tundra; MOSST-2 = Moss-tundra 
dominated by Tomenthypnum nitens; LICH= 
Moraines dominated by lichens; EQUIS = 
Fields dominated by Salix polaris and Equise-
tum arvense; DESCH - Fields dominated by 
Deschampsia alpina; M A R C H = March fields, 
usually wet all summer; SOLIF = Solifluction 
areas and unstable soils; BIRDC = Thallus be-
low bird-cliffs; RIV = River beds and flooded 
areas; BEACH = Fields at sea level. 
Microhistological analyses 
The percentage of moss in the diet increased 
from 1980 to 1989, both in winter and summer. 
Salix polaris was heavily used in the summer of 
both years, but the number of fragments of this 
plant in feces decreased through the 1980 sum-
mer while it remained high in 1989. Its winter 
percentage was lower in 1989 than in 1980, In 
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Plant coverage 
Based on measurements according to the Hult-
Sernader scale total plant coverage was reduced 
from 1980 to 1989 (Table 1). This reduction 
was apparently largest for vascular plants, and 
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Fig. 2. Comparison of grazing preference (Jacobs, 
1974) of reindeer on Broggerhalvoya in 1980 
and 1989. Negative values show negative pre-
ference and positive values positive preferen-
ce. For further explanation see Fig. 1. 
1980 Oxyria digyna, was an important food 
plant, but not nearly so in 1989. Also, the utili-
zation of grasses decreased from 1980 to 1989 as 
did the utilization of lichens (Fig. 3). 
Table 1. Observed decrease in percentage plant cove-
rage between 1980 and 1989 on Broggerhalv-
oya. The data were obtained by subtracting 
plant coverage measured in 1989 from that 
of 1980 in 11 plantassociations (±S .D) . 
Vascular plants 14.3 ± 7.2 
Mosses 5.6 ±20.7 
Lichens 5.4 ±11.5 
Total plant coverage 13.8 ±19.5 
Discussion 
There was an apparent decrease in coverage of 
vascular plants and lichens on Br0ggerhalv0ya 
between 1980 and 1989 (Table 1). In particular, 
prefered species of lichen like Qetraria nivalis 
and Cladonia mitis had almost disappeared, 
whereas the less prefered species Cetraria delisei 
was still abundant. It is also apparent from Fig. 
3 that quantities of lichens and grasses have di-
minished in fecal droppings. No comparative 
analyses of the abundance of single species of 
vascular plants were carried out. However, the 
reduction in Oxyria digyna in fecal droppings 
from 1980 to 1989 appears to indicate a major 
reduction in the quantities of importance of 
this food plant. Salix polaris on the other hand 
remained a highly important forage plant and 
was apparently even more important in 1989 
than in 1980. By 1989 the percetage mosses in 
the diet had also increased. 
The general trend seems to be that the rein-
deer have changed their grazing habits from se-
lecting highly prefered plant-associations to a 
more opportunistic utilization. This informa-
tion was evidenced by the neutral preference in 
1989 for the widly distributed Dryadion asso-
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Fig. 3. Percent botanical composition of fecal pellets collected on Br0ggerhalv0ya in 1980 and 1989. 
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tive preference and by the reduced preferences 
for moss-tundra, Equisetum dominated associa-
tions and march vegetation (Fig. 2). 
The findings here agree w i t h conclusions 
drawn f rom grazing studies performed during 
the M a n A n d Biosphere ( M A B ) program i n 
various other geographical areas of Svalbard; na-
mely that Svalbard reindeer prefer forage plants 
and grazing habitats of the highest quality, i.e. 
plant species high in digestive energy and nutri-
ent content and areas w i t h high plant biomass 
and relatively flat terrain (Scheie and Grøndahl , 
1990; Staaland, 1986; Staaland et aL, 1988). 
W h e n these qualities are not available the rein-
deer graze plant associations of lower quality 
(Staaland; 1986). A significant f inding on Brøg-
gerhalvøya was the increase i n uti l ization of 
mosses. This could have resulted from over graz-
ing of the more highly prefered lichens, grasses 
and herbs and i n this context, ut i l izat ion of 
mosses could be viewed as a sign of impover-
ished pastures. Observations elsewhere indicate 
that not on ly are mosses more resistent to me-
chanical destruction by trampling than many 
other forage plants. They are also reported to 
be an important food resource for high arctic 
reindeer and caribou (Parker, 1978). The persis-
tent abundance of the l ichen Cetraria delisei 
may have several explanations. F irs t ly this spe-
cies has a l o w digestibility (Staaland et aL, 1988) 
and may not be prefered by reindeer, also it 
may be protected since it is tolerant to being 
frozen under ice (Hasselrot, 1953). 
A n y long term comparative study strive for 
methodological consistancy and i n 1980 we did 
not foresee the importance of quantifying the 
occurrence of single vascular species l ike Oxyria 
digyna or single lichen species w h i c h apparently 
have measurably declined due to increased graz-
ing pressure. It is n o w apparent that standard 
methods for describing plant associations may 
not be sensitive enough to properly assess the 
effects of grazing on vegetation. 
A n additional factor w h i c h may have confo-
unded study findings is that the goose popula-
t ion on Brøggerhalvøya increased during the 
1980-89 period. In the settlement of N y Åle-
sund a co lony of Barnacle Geese, (Branta leu-
copsis) became established and also the number 
of Pink-footed Geese, [Anser fabalis brachyrhyn-
chus) has increased. These species may be com-
petitors of the reindeer as analysis of goose 
droppings showed 53 % Equisetum fragments, 
10 % monocots, 22 % mosses and 14 % forbs 
(Staaland unpublished). 
Conclusion 
So far, however, the reindeer on Brøggerhalv-
øya maintain both a high reproductive rate (63 
calves: 69 females counted i n July-August) and 
reproductive longetivity as tagged females 15 
and 17 years o ld produced calves. In addition 
few animals have been found dead, and on ly a 
few young males are reported to have emigra-
ted (Scheie and Grøndahl , 1990). Hence it appe-
ars that despite observed changes i n vegetation, 
the reindeer grazing conditions on Brøggerhalv-
øya are stil l good. 
References 
Brattbakk, I. and Sendstad, E. 1975. Vegetasjons-
økologisk og evertebratøkologisk arbeide på Brøg-
gerhalvøya, Svalbard 1975. Metoder og foreløpige 
resultater. - MAB-rapport 1. 36 pp. 
Hansen, R. M . and Luicich, G. C. 1980. A field pro-
cedure and study design for fecal collections to be 
used to determine wildlife and livestock food habits. 
- Composition Analysis Laboratory, Colorado Sta-
te University. 16 pp. 
Hasselrot, T. E. 1953. Nordliga lavar i Syd- och 
Mellansverige. - Acta Phytogeographica Suecica 33: 
1-200 + 29 maps. 
Holand, 0., Leifseth, A . B. and Persen, E. 1981. 
Nyetablering av rein på Brøggerhalvøya - Svalbard. -
Thesis. Inst. Naturforvaltning, Norges landbruks-
høgskole, Ås, Norway. Mimeographed. 196 pp. 
Jacobs, J. 1974. Quantitative measurements of food 
selection. A modification of the forage ratio and Iv-
le's electivity index. - Oecologia 14: 413-417. 
Parker, G. R. 1978. The diets of muskoxen and Pe-
ary Caribou on some island in the Canadian high 
Arctic. - Canadian Wildlife Service Occasional Paper 
number 35: 21 pp. 
Persen, E., Holand, 0., Leifseth, A . B. and Staa-
land, H . 1983. Reindeer grazing on Brøggerhalv-
øya, Svalbard. - Acta Zool. Fennica 187: 35-37. 
Punsvik, T., Syvertsen, A . and Staaland, H . 1980. 
Reindeer grazing in Adventdalen, Svalbard. - In: 
Reimers, E., Gaare, E. and Skjenneberg, S. (eds.). 
Proe. 2nd Int. Reindeer/Caribou Symp., Røros, 1979. 
Direktoratet for Vilt og Ferskvannsfisk, Trond-
heim, Norway, pp. 115-123. 
Rogers, G., Julander, O. and Robinette, W. L. 
1958. Pellet-group counts for deer census and range 
use index. - /. Wildl. Man. 22: 193-199. 
Rønning, O. I. 1976. Vegetasjonslære. - Universitets-
forlaget, Oslo - Bergen - Tromsø. 101 pp. 
18 Rangifer, 13 (1), 1993 
Scheie, J. O. and Grøndahl, F. A. 1990. Reinen på 
Brøggerhalvøya. - Thesis. Inst. Biologi og Naturfor-
valtning, Norges landbrukshøgskole, Ås, Norway. 
Mimeographed. 54 pp. 
Staaland, H . 1986. Svalbardreinens ernæring. - In: 
Øritsland, N . A. (ed.). Svalbardreinen og dens livs-
grunnlag. Universitetsforlaget, Oslo - Bergen -
Tromsø, pp. 72-91. 
Staaland, H . , Øritsland, N . A. and White, R. G. 
1988. Digestion of energy and nutrients in Svalbard 
reindeer. - Rangifer 8: 2-10. 
Wright, J. M . 1980. Spring and summer vegetation 
preferences of semi-domestic reindeer on the 
northwest Seward penninsula. - In: Reimers, E., 
Gaare, E. and Skjenneberg, S. (eds.). Proe. 2nd Int. 
Reindeer/Caribou Symp. Røros 1979. Direktoratet 
for Vilt og Ferskvannsfisk, Trondheim, Norway, 
pp. 167-173. 
Manuscript acceptd 23 July, 1992 
Rangifer, 13 (1), 1993 19 
